Introduction
Evaluation came later to the environmental field than to many other policy branches (Knaap and Kim, 1998b) . Now, however, a rapid development is under way in many countries (e.g. Andersen et al., 1999; Bressers, 1995; Hildén et al., 2002; Jänicke and Weidner, 1995a) , and also at the EU level (e.g. EEA, 2001) . Although the history of evaluations of environmental policy is rather short and the concepts are fragmented, there is growing interest in evaluations in this field. Among professional evaluators this interest has manifested itself, for example, in several sessions on the topic at the recent conferences of the American Evaluation Association and the European Evaluation Society. The need for policy evaluations is also stressed within the research fields dealing primarily with the environment. Evaluation is frequently mentioned at conferences on environmental economics, environmental politics and environmental sciences.
Most importantly, policy makers and administrators are more frequently voicing demands for environmental policy evaluations. The task of evaluating policies is clearly formulated in the 6th Environmental Action Program for the European Union (1600/2002/EC), which was finally adopted in June 2002. Paragraph c in Article 10 states: The next section argues that there are specific characteristics related to environmental problems, our knowledge of these problems and the policy instruments used to tackle them. The article is based on the idea that many evaluation concepts that are mainstream in other evaluation areas are also relevant for evaluation of environmental policy instruments. While this may be obvious for many evaluators it is a new idea for most of those working in the environmental field. The article will then present how key evaluation issues are affected by the special characteristics of environmental problems. Throughout the article experiences from an evaluation of Finnish wastewater permits are used as examples (Boxes 1-5).
The Context of Environmental Policy Evaluation

Key Characteristics of Environmental Problems and Policies
Environmental problems have some special features, which according to many studies make these problems particularly difficult to solve (e.g. Lafferty and Meadowcroft, 1996; Weale, 1992) . These characteristics can be grouped into features of environmental problems and characteristics of our knowledge about these problems (see Table 1 ). The groups are inter-related. On the one hand, there are no environmental problems unless they are perceived as problems, and perceptions are affected by knowledge. On the other hand, knowledge is also affected by changes in the environment. Both the characteristics of the problems and our knowledge of them will affect the key concepts for the evaluation of environmental policy instruments.
Environmental problems tend to be very complex. Human activities cause natural resources to be extracted and used, thereby producing emissions and waste. A change in one physical or chemical aspect of the environment generally affects other parts and interacts with the living environment. The
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complexity is further increased when the complex human, social, technical and economic interactions involved are taken into account.
Environmental problems often connect geographically remote regions. Emissions of sulphur dioxide from an electricity plant in the UK may contribute to change in fish populations in a small lake in Scandinavia. In the 1970s a Finnish family using daily products that utilized CFCs, such as deodorants and refrigerators, may have contributed to the cause of skin cancer in Australia, by contributing to the depletion of the ozone layer. Geographically remote regions are not connected only through environmental processes, but also through the global economy. A Japanese consumer while eating his sushi could play a part in the extinction of a whale or fish species in the Atlantic, or a French consumer buying new furniture could affect the loss of biodiversity in Amazonia.
Environmental problems are often characterized by very long time frames between an action and its ultimate consequences. When a chemical is released it may take years or decades before it is accumulated in some species further up in the food chain and becomes a problem for the humans eating that species. For the gases that contribute to climate change it takes over a decade before an addition of methane is removed, whereas carbon dioxide (CO 2 ) may persist up to 200 years and the lifetime in the atmosphere of perfluoromethane has been estimated at more than 50,000 years (IPCC, 2001: 38) . While the time taken for temperatures to rise as a result of higher concentrations of CO 2 may be more than a century the sea level responds even more slowly, due to the large heat capacity of the oceans. Thus sea-level rise is expected to continue for centuries even after the climate stabilizes (IPCC, 2001) . The long time frames of many environmental problems also imply that the outcomes of actions to counter these problems will not be observed for a long time.
Environmental problems are closely related to equity, since the consequences tend to be very unequally distributed. This is often the case internationally, nationally and even regionally. Developing countries are assumed to be far more adversely affected by climate change than developed countries. Most developing countries are in tropical regions, and therefore are more dependent on agriculture and natural resources and have fewer assets to cope with climate change (Banuri et al., 1996: 97) . Several studies have shown that in the US higher proportions of racial minorities and low-income groups live in communities with hazardous waste facilities than in other communities (Davies and Mazurek, 1998) . Nor is it only the consequences that are unequally distributed; the same (Economist, 2003: 94) . One special feature of environmental problems and policies is that scientific knowledge and discourse play a prominent role in policy development (Fischer, 2000) . Science and scientists have often played a crucial role in formulating environmental problems and responses (e.g. Hannigan, 1995: 76) . For example, without the arguments put forward by scientists we would not yet recognize the depletion of the ozone layer or biodiversity loss as problems. The role of science is double-edged in that it is scientific developments such as CFC gases or DDT that have given rise to these problems (Fischer, 2000: 90) .
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The knowledge about environmental problems is characterized by huge uncertainties. Brian Wynne (1992) identifies four categories of environmental uncertainties: risk, uncertainty, ignorance and indeterminacy. If the possible outcomes can be defined and their probabilities can be assigned in a meaningful way, one is talking of risks. If the possible outcomes are identifiable, but their probabilities cannot be determined, one is faced with uncertainty. Ignorance refers to when we do not know what we do not know; this often increases when there is commitment to act based on some particular knowledge. Finally, indeterminacy is used to describe situations in which the complexity of the system is so large and so little is known about the relevant parameters and their relationships that modelling becomes a matter of hit and miss. Even though the research in climate change has been enormous and most scientists agree that global warming is taking place and is largely induced by human activities there are still those who disagree. The uncertainties related to the future energy use of our societies or the technological development that will take place add to the uncertainties surrounding the issue.
Scientists are not alone in determining what is an environmental problem and what is to be done about it. Frequently numerous groups representing different interests and backgrounds are involved. Employees and owners of industrial companies, landowners, farmers, citizens, and environmental non-governmental organizations are just a few examples. These groups tend to have different belief systems and objectives. The existence of different belief systems about the relationship between international trade and environmental degradation is just one example.
Environmental Policy Instruments
Environmental policy can be defined in several ways. Lundqvist (1996: 16) differentiated between definitions based on function, institution and purpose. A definition based on function would define policies that affect the environment as environmental policy, whereas an institutional definition would view policies undertaken by: a certain set of institutions; an environmental ministry; certain agencies; etc., as environmental policy. Lundqvist advocated a purpose definition, he defines environmental policy as Evaluation 9(4) courses of action which are intended to affect society -in terms of values and beliefs, action and organization -in such a way as to improve, or to prevent the deterioration of, the quality of the natural environment. (Lundqvist, 1996: 16) By combining Lundqvist's purpose definition of environmental policy with Vedung's definition of policy instruments (1998: 21), environmental policy instruments will here be defined as: the set of techniques by which governmental authorities wield their power in attempting to affect society -in terms of values and beliefs, action and organization -in such a way as to improve, or to prevent the deterioration of, the quality of the natural environment (Vedung, 1998: 21) .
Environmental policy instruments -like policy instruments in general -can be categorized in different ways. One way of categorizing them is based on the degree of authoritative force involved. This results in three main types of environmental policy instruments: regulation, economic instruments and information (e.g. OECD, 1994; Vedung, 1998) . The categorization could alternatively be based on the target of the instrument. Environmental problems generally occur because of the way of extracting natural resources and the quantity extracted for utilization, how they are used in the production of products and services and the quantity and mode of consumption of services and products. Environmental policy instruments can thus be grouped on the basis of which of these phases they are directed at. Since these phases are linked, they are all affected irrespective of which is the primary target of the instrument (see Figure 1) .
Regulations aim at modification of the set of options open to agents. Instruments used include: standards, bans, permits, zoning and use restrictions. The use of regulations has been the most common public intervention approach in the environmental policies of most industrialized countries. This approach is often called 'command-and-control', with varying degrees of justification (OECD, 1994) .
Economic environmental policy instruments aim at altering the benefits and/or the costs of the agents. Economic instruments used include grants and subsidies; taxes and charges; and market creation, through tradable emission or resource use quotas (OECD, 1994) .
Information as a policy instrument aims at altering the priorities and significance agents attached to environmental issues. Vedung (1998) thus called these instruments 'sermons' and the OECD (1994) used the term 'suasive instruments'. These instruments include different types of information campaigns and training. Actions in which the actual information dissemination is performed by the private sector but the authority is given by the policy makers, for example ecolabelling and environmental management systems, are also suasive instruments. All other instruments depend partly on information, but information can also be considered as an independent instrument. Vedung (1998: 48) distinguished between information on policy instruments and as policy instruments.
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Different policy instruments can be used in any policy branch. The debate on which instruments to use to tackle environmental problems, in general or in specific cases, however, has been very active (e.g. Fisher et al., 1996; Keohane et al., 1998) . The active discussion of the alternative instruments may be one reason for the statement in a recent OECD (2003) report that alternative instruments, not just regulatory controls, have been introduced particularly in the environmental policy area.
Defining Evaluation in the Environmental Policy Context
Michael Scriven (1991) has provided the most general definition of evaluation; he states that:
The key sense of the term 'evaluation' refers to the process of determining the merit, worth, or value [emphasis in the original] of something, or the product of that process. (Scriven, 1991: 139) Evert Vedung (1997: 3) defined evaluation minimally as 'careful retrospective assessment of the merit, worth and value of administration, output and outcome of government interventions, which is intended to play a role in future, practical action situations.' An important feature of this definition is that it limits evaluation to retrospective assessment. Limiting evaluation to only ex post assessment is controversial and, as recognized by Vedung (1997: 7) , many theorists include Evaluation 9(4) Box 
An Ex Post Evaluation of Finnish Wastewater Permits for Pulp and Paper Industry
Aspects of an ex post evaluation of Finnish wastewater permits for pulp and paper mills will be used as an example in this article. This evaluation was part of a broader evaluation of environmental policy instruments for the Finnish pulp and paper as well as the chemical industry. The broader evaluation is reported in Hildén et al. (2002) , while some details of this example are available in Mickwitz (2003) and Similä (2002) . One environmental problem that the permits are supposed to address is water pollution, which incorporates some of the difficult characteristics discussed in Table 1 . The processes caused by water discharges are partly complex and uncertain and when the economic, social and political aspects are included the complexity and the uncertainties grow even further. Any action against water discharges will be local but many of the effects will concern the whole Baltic Sea, although different regions may be affected in very different ways. The present eutrophication of the Baltic Sea has been affected by the discharges of phosphorus and nitrogen over many decades and the effects of action taken now to reduce the discharges will not be seen for years or even decades.
needs assessment and analysis for goal assessment in the general concept of evaluation. The European Union also explicitly recognizes ex ante assessment as a form of evaluation (Nagarajan and Vanheukelen, 1997: 72) . Pre-evaluations are particularly important in the field of environmental policy, since one type of ex ante assessment -environmental impact assessment -is nowadays mandatory in many countries. The requirement for ex ante environmental impact assessment has expanded from projects to apply to policies and programmes as well.
In this article a definition based on that provided by Vedung will be used, extended to include ex ante assessments and tailored for environmental policy instruments. The definition of environmental policy instruments will be the purposed-based definition discussed below.
A particular form of evaluation that is becoming more common is the evaluation of recently introduced policy instruments (RIPI). RIPI evaluation differs from traditional ex post evaluation because outcomes and unanticipated effects are mostly unavailable (Kautto and Similä, 2002) . It also differs from ex ante evaluation because there are often some implementation practices and underlying assumptions that can be empirically tested based on the available experiences. RIPI evaluations are considered especially important because it is often easier to change an instrument before it has a long implementation history, and, if a policy instrument is not working as it is supposed to, the earlier it is noticed the better. An example of the demand for RIPI evaluations is that at the same time as the Finnish parliament approved the new Environmental Protection Act in 1999 an evaluation within a few years was also requested.
Key Concepts for Evaluations of Environmental Policy Instruments
Goals and Side Effects
The oldest evaluation model is the 'goal-achievement model'. The rationale behind this model is simple; it is based on the question 'are the results in line with the goals?' followed by the question 'are the results due to the evaluand?' (e.g. Scriven, 1991: 178) . Despite the fact that the goal-achievement model, especially in its simplest form, has some strengths, its obvious weaknesses have been the basis for the development of other evaluation models. The most obvious problems with the goal-achievement model are that it disregards side effects and unanticipated effects; it does not consider costs; and the relevance of the goals is not questioned. The goal-achievement model has recently reappeared under the new name of effectiveness evaluation (e.g. the quote in the introduction to the 6th Environmental Action Program for the EU). However, there is the difference that effectiveness evaluation does not have the same status, as the only form of evaluation, that the goal-achievement model once had (Mickwitz, 2002: 85) .
The method of 'goal-free evaluation' was developed mainly in response to the criticism of the goal-achievement model. In its pure form a goal-free evaluation should be undertaken without the evaluator even being aware of the goals of the evaluand. The justification of this contention is that either these goals should
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show up among the effects or they are irrelevant (Scriven, 1991: 180) . The goalfree evaluation model addresses the side-effect critique of the goal-achievement model, but it leaves the cost criticism unanswered. Another critique against the goal-free evaluation model is that if goals set by elected political bodies are not followed up, this can hardly be in line with a transparent democratic process (Vedung, 1997: 61) .
One evaluation model that is often particularly suitable for the evaluation of environmental policy instruments is 'side-effects evaluation' (Vedung, 1997) . This is due to both the complexity and the uncertainty of many environmental policy problems. In this model the effects of the instruments evaluated are first divided into anticipated and unanticipated effects. The next level examines whether the effects occur inside or outside the target area. The third level is a qualitative categorization of the effects (see Figure 2) .
The categorization presented here differs from the original side effects model at the qualitative level. It is often not meaningful to divide all effects into the categories 'beneficial' and 'detrimental', because this classification cannot always be justified for the unanticipated effects. Instead it is often sufficient to divide unanticipated effects into environmental effects and other effects (see Figure 2) .
Due to the complexity of many environmental policy problems, negative environmental effects either inside or outside the target area may well be anticipated. As a result of the uncertainties involved in many environmental problems, environmental policy instruments often also have unanticipated environmental effects. It is well known that environmental policies that have reduced one problem have often achieved this by: shifting the problem regionally, 'higher chimneys'; increasing other problems, e.g. pollution of other substances; or postponing the problem (e.g. Jänicke and Weidner, 1995b) .
The unanticipated effects to be evaluated can only be partially known before an evaluation is actually undertaken. An important part of an evaluation will thus be to draw a more complete picture of the unanticipated effects of the environmental policy instrument(s) evaluated.
The conflicting objectives involved in many environmental problems often trigger long and resource-intensive processes of policy formation, finally resulting in some sort of compromise policy. On the one hand this justifies that the
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Box 2. Applying the Definition to the Evaluation of Finnish Wastewater Permits
The evaluation of the Finnish wastewater permits for pulp and paper industry was a careful assessment of the merit, worth and value of the administration, e.g. the permitting process by the water courts; output, permit contents, including limit values, and the outcome, e.g. the investments in wastewater treatment plants, reductions in discharges, etc., caused by the permits. Furthermore, this assessment was carried out with the intention that it would play a role in future, practical action situations, such as modifications of permits, changes in the legal basis of the permit system, implementation issues such as the resources of the authorities or the debate on extensions or limitations of the environmental permit system. goals reached through this process are taken into account and given a special role in the evaluation. On the other hand it is possible that not every interest was represented, or equally represented, and therefore limiting the scope of the goals considered in the policy compromise would not be justified.
Since the time between action and ultimate effects of an environmental policy is often very long due to the nature of environmental processes, not all effects can be evaluated at any point in time. Often it will be necessary to focus the evaluation on outputs and administration and limit the evaluation of outcomes, especially ultimate outcomes. An important tool for focusing an evaluation is the reconstruction of intervention theories.
Intervention Theories
The starting point for the identification of the different types of effects is the definition of intervention theories for the instruments that will be evaluated. 1 Chen (1990) defined programme theory -for which we will use the term intervention theory -as:
a specification of what must be done to achieve the desired goals, what other important impacts may also be anticipated and how these goals and impacts would be generated. (Chen, 1990) An intervention theory is a model 'of the microsteps or linkages in the causal path from program [or more generally intervention] to ultimate outcome' (Rogers et al., 2000: 10) on the basis of the detailed assumptions of how the intervention is supposed to work.
Often one intervention may be based on several intervention theories, since different groups often have different expectations of a policy instrument, on which their support of it is based (Weiss, 2000) . Often an intervention theory that Figure 2 . The Different Types of Effects: Summary of the Classifications is based on legislation, on official decisions taken based on that legislation, or on texts used as official justifications for these can be articulated. Such an 'official' intervention theory thus has a special status among all intervention theories. Still, the descriptions and justifications of policy instruments are often very general and thus allow for not one but several alternative 'official intervention theories', especially on a more detailed level.
The role of intervention theories is to describe how the policy is intended to be implemented and function. They are not intended to be descriptions of how a policy instrument actually works. They will be used as instruments guiding the evaluation of how the intervention has actually been implemented and what effects it has had in practice.
Intervention theories generally consist of expectations regarding the following elements and their causal links.
• Actors: decision-making entities, e.g. authorities, companies, non-governmental organizations and individuals. The actors include agencies implementing the policy instrument and target groups, i.e. the targets of the instrument.
• Inputs: which are used by the administration to produce outputs. Such resources as personnel and finance, but also matters coming from the target groups that the agencies take into account or respond to, e.g. a permit application.
• Outputs: matters that the target groups are faced with, e.g. a permit and its specific conditions. • Outcomes: the actions taken by the target groups because they are faced with the outputs, but also the consequences of these actions. Outcomes can be further divided into immediate, intermediate and ultimate outcomes.
Intervention theories have two important functions in an evaluation: first they can be used to establish the intended effects of the instruments and the target area of each instrument; second, they can be used to determine which outputs, outcomes and causal links to collect data on. When the evaluation is undertaken the intervention theories will assist in interpreting the results. Some assumptions will gain support while others will not and, more specifically, some impacts or lacking impacts can be traced to specific phases of the intervention theory. Often the intervention theory, or some aspects of it, can be assessed as such, without data, by comparing its logic to intervention theories of other possible instruments and research findings from other instances.
Intervention theories have a special role in evaluations of environmental policy instruments. In part they must be based on science and scientific theories. The fact that there are aspects of an intervention theory that can be based on scientific evidence is, of course, a strength compared to most situations in other policy areas, where such knowledge is lacking. However, it is also in many ways a challenge since dealing with science requires special skills. Science -especially when it comes to complex ecological issues -often provides no simple and unique theories; and scientific theories can be wrong. Second, due to the long time frames of many environmental problems, final outcomes can often not be Evaluation 9(4) evaluated in the actual specific situation at hand. In these cases the intervention theories can be used to identify such phases that instead can be evaluated on the basis of scientific theories and knowledge from other situations. For example, an intervention theory of a policy instrument used to combat climate change could help in determining the phases the evaluation should focus on and for which phases one would have to use the scientific judgment of the Intergovernmental Panel on Climate Change (IPCC) for instance.
Evaluations, and in particular intervention theories, can promote learning in individuals as well as social learning in groups and among different groups. This is particularly important in the environmental sector, where belief systems or views of causal relationships are often conflicting. Making different assumptions on the causalities explicit in the intervention theories can foster learning even on its own before any assumptions of the intervention theories are empirically assessed.
Value Criteria for Evaluation of Environmental Policy Instruments
Evaluation is by nature normative and thus some criteria on which to base the normative judgements must be utilized. In the following, three groups of criteria will be discussed: general criteria, economic criteria and criteria linked to the functioning of democracy. Economic and democracy-related criteria could also be included among the general criteria, but they are considered separately. The criteria that will be discussed do not, by any means, form an inclusive list of possible criteria, but they are generally the most important ones.
Not all effects are relevant for all the general criteria in Table 2 . Some criteria become more useful when applied only to a subset of the effects. The relevance criterion is relevant for the anticipated effects in the target area versus knowledge of key issues in hindsight. The impact criterion is useful for all effects. Effectiveness is a criterion that can be limited to the anticipated effects in the target area in relation to the stated objectives. Persistence can be used as a criterion for all effects, but with particular emphasis on effects that may jeopardize the intended beneficial effects. Due to the complexity of many environmental problems, many external factors affect the outcomes and are often constantly changing. Thus, the flexibility of environmental policy instruments is often an important feature. Flexibility may sometimes be in conflict with another important criterion for public policy, predictability. As discussed above, environmental problems are often characterized by the conflicting goals of different groups and by great uncertainties even in the causal relationships. This makes a comprehensive treatment of the relevance particularly important, so that it enhances a fruitful discussion of the purpose of the instrument in relation to different belief systems.
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Many people -including most economists -view evaluations that use economic criteria as a special evaluation model. If, for example, the efficiency of an instrument were assessed by making a cost-benefit analysis of its goals and costs, this would be classified as an efficiency model of evaluation by Vedung (1997: 86) , whereas many economists would label it a partial cost-benefit analysis. Here, however, such a procedure would be labelled utilizing an efficiency criterion in a goal achievement model of evaluation. Similarly, applying cost-benefit efficiency in a side effect evaluation would have to be based on a full cost-benefit analysis.
Applying economic criteria (see Table 3 ) in an evaluation will always also require the application of some economic methods. The appealing feature of these methods is that by calculating all the effects and all the costs in the same unit -money -it is easy to develop very clear decision rules (e.g. Braden and Kim, 1998: 210) . Another positive aspect is that the procedure makes explicit assumptions and judgements that are often otherwise only implicit.
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Table 2. General Criteria for the Evaluation of Environmental Policy Instruments
Criteria
Related questions
Relevance Do the goals of the instruments cover key environmental problems? On a general level this criterion is trivial, but specific norms or rules can be questioned using this criterion.
Impact
Is it possible to identify impacts that are clearly due to the policy instruments and their implementation? All impacts may be considered in the light of this criterion, irrespective of their occurrence inside or outside the target area.
Effectiveness
To what degree do the achieved outcomes correspond to the intended goals of the policy instrument? Similarly, the effectiveness of reaching other public goals can also be assessed as long as these are first identified.
Persistence
Are the effects persistent in such a way that they have a lasting effect on the state of the environment? The effects outside the target area and the unintended effects that may create new problems can also be considered via this criterion.
Flexibility
Can the policy instrument cope with changing conditions? Predictability
Is it possible to foresee the administration, outputs and outcomes of the policy instrument? Is it thus possible for those regulated, as well as others, to prepare and take into account the policy instrument and its implications?
Utilizing economic criteria for evaluations of environmental policy instruments, however, is almost always problematic. The problems involved can be divided into two categories: conceptual and practical categories. The main conceptual problems are related to valuation. The valuation of environmental effects in particular is problematic: even though there exist several methods, such as 'willingness to pay' (WTP), 'willingness to accept' (WTA) and indirect methods such as the 'travel cost method' and the 'hedonic price method', they are all still associated with problems. The practical problems of utilizing economic criteria are often related to data availability (e.g. Braden and Kim, 1998) .
The problems involved in utilizing economic criteria in evaluations of environmental policy instruments do not mean that economic criteria should be ignored. The implications are that one should be aware of the problems and explicit in their treatment, that using these criteria might require considerable resources, and that efficiency in a cost-effectiveness sense is in practice often an easier and more usable criterion than efficiency in a cost-benefit sense.
It has been argued (e.g. Lafferty and Meadowcroft, 1996 ) that environmental problems constitute particular problems for democracy. This creates a special role for the evaluation of the processes involved and for the use of criteria such as legitimacy and transparency (see Table 4 ).
Legitimacy has partly to do with the type of instrument, i.e. the right of the government to tax incomes or to create private property rights to pollute. To what degree are the outputs, outcomes of the environmental policy instrument, as well as the processes used in the implementation observable for outsiders? Equity 2 How are the outcomes and costs of the environmental policy instrument distributed? Do all participants have equal opportunities to take part in and influence the processes used by the administration?
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However, legitimacy is also a question of the specific institutions involved, the implementation procedure used and the outputs and outcomes generated. The administration, the output and the outcomes can all be assessed on the basis of how transparent they are. It is possible that some aspects are very transparent while others are not. For example, it is possible that the permitting process and the contents of the environmental permits it generates are very transparent but that the subsequent chain of outcomes is so ambiguous and complex that the outcomes of the policy are no longer transparent. It has been argued (e.g. Fung and O'Rourke, 2000) that sometimes much of the impacts of some environmental policy instruments is because information is made public that has not been available before. Transparency is thus linked to other criteria, such as impact or effectiveness.
For environmental policy instruments equity is important, both with respect to outputs, outcomes and costs and with respect to the process by which they are agreed and implemented (Banuri et al., 1996) . Often equity discussions concern only outputs and outcomes. Nevertheless, the equality of the process, meaning among other things equal participation and equal access to information, should not be overlooked, especially when the capabilities of stakeholders vary considerably. Due to the time scale of many environmental problems not only are the present distributions of the effects and costs important, but so is their distribution over time, i.e. intergenerational equity (e.g. Portney and Weyant, 1999) .
The criteria discussed (see Tables 2, 3 and 4) will have to be made functional using relevant data on the effects. Depending on the availability of data and on specific research findings, the criteria may thus have to be modified during the evaluation, although the main issues will remain. All the criteria discussed can be used on different scales (nominal, ordinal, interval or ratio). The choice of a
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Box 4. Some of the Criteria that were Used to Evaluate the Finnish Wastewater Permits for Pulp and Paper Industry
Relevance
Limit values included in the permits have been developed to cover new parameters seen as important by society. The process has often been slow and has not concerned all parameters (Hildén et al., 2002 ).
Impact
The analyses were able to trace clear effects of permit limits on the discharges of BOD and phosphorus of many but not all mills (see Box 5 on methods). Some mills got limit values very late and others had the same limits for decades resulting in low impacts (Mickwitz, 2003) .
Effectiveness
The goals of the water protection programmes have been approached and several have been met in due time. The observed effectiveness could be a result of the level of ambition in goal setting (Hildén et al., 2002) .
Transparency
Openness has provided feedback to the regulatory system and made possible what has been loosely referred to as 'the general policy' (Similä, 2002) .
Predictability
The preparatory phase and the long formal procedure make the output rather predictable in practice, even in the absence of norms (Hildén et al., 2002) . particular scale will always involve tradeoffs; these include the choice between keeping a criterion general and wide or being specific but limited. For example, equity could be used on a nominal scale with just a few different categories, or it could be used in a very specific way as income distribution effects measured on a ratio scale. The choice of scale is also a question of how to aggregate or disaggregate the findings in such a way as to foster communication.
The Impact Problem in the Context of Environmental Policy Instruments
For many of the environmental effects, the key question is to determine the degree to which the effects are due to the policy instruments. For example, water discharges as well as many forms of air emissions have decreased significantly in many countries during recent decades (e.g. Jänicke and Weidner, 1995a) . The questions are, however, to what extent this has been due to specific policy instruments and how much other factors such as consumer demand and general technological development have driven the development. The impact problem is always difficult in any evaluation and in social sciences generally. It can be argued, however, that it is particularly difficult for environmental policy instruments. Since environmental problems are often very complex, they involve a high degree of uncertainty and in many cases the time frame between action and results is very long.
There is no single, clear and universal solution to the question of how the impact problem should be addressed in the environmental policy context. Often, however, approaches in which several methods are used instead of only one have been recommended (e.g. Bartlett, 1994: 183) , and often the term 'triangulation' is used (e.g. Scriven, 1991: 364) . Four types of triangulations can be distinguished: multiple methods; multiple data sources within one method; multiple analysts; and multiple theories. The many methods that could be used include statistical analyses of data at different levels of aggregation, qualitative analyses of documents, questionnaires and thematic interviews.
Even if the main focus of an evaluation is centred on one or more particular instruments, its effects cannot be properly evaluated without considering other policy instruments and external factors, such as market signals and technological development. The temporal development is important and also provides a source of information. Changes introduced at a specific point in time will create new courses of development and options. Since it is not possible to observe the development that would have taken place without a particular instrument, inferences must be based on comparisons with situations elsewhere, statistical or analytical modelling and qualitative research.
The complementary use of several methods not only has advantages but is also demanding and resource intensive. Often the necessary competence can only be ensured by having a multidisciplinary evaluation team. Since every discipline has its own terminology and style of reasoning, communication between fields often involves problems; for example, binding permit conditions means one thing to a lawyer and something different to an economist. Although it may take some time, deliberation and explicit definitions can help to sort out most language difficulties.
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Improving the Usefulness of Environmental Evaluations
As is evident already from its definition, evaluation is supposed to be an activity with practical consequences. Thus evaluations of environmental policy instruments should affect our implementation of these instruments, their design, the design of new instruments and the general policy debate on environmental issues. Although utilization of an evaluation and its results cannot and should not ever be fully controlled by the evaluators, the evaluation design will affect its utilization.
When evaluators and policy scientists realized that instrumental use, i.e. direct changes of policy instruments, of evaluations was rare, there were two results. On the one hand considerable effort has been made to increase the instrumental use, and on the other hand the concepts use, users and what is used have all been diversified on the basis of both theoretical and empirical studies.
The understanding of use has been enlarged most by the introduction of the concept 'conceptual use' or 'enlightenment', where evaluations are used to broaden minds without any requirement for direct action (e.g. Weiss, 1998; Shulha and Cousins, 1997) . Conceptual use takes place in a pluralistic deliberation through which views and perceptions are formed. An evaluation is not used alone when views and perceptions are formed; rather, it is synthesized with prior knowledge and information from other sources (Shadish et al., 1995; Albaek, 1995) . An evaluation of environmental policy instruments can thus be used as one element forming the general knowledge base on which people form their views and opinions on environmental problems and how to solve them. A particular function which evaluations can have in this context is to influence agenda setting. An evaluation highlighting side effects not thought about before, or an evaluation based on a broader set of criteria, may affect the aspects of The evaluation used statistical analysis in parallel with qualitative analysis of thematic interviews and documents (Mickwitz, 2003; Hildén et al., 2002) . These data ranged from site-level information on waste water discharges, production and permit conditions to aggregated values for the whole sector. For these data descriptive statistics, such as means, variances etc. were calculated and examined and a variety of graphical analyses were undertaken. In some cases statistical hypotheses testing was performed; for example, reductions in phosphorus discharges of mills with a phosphorus limit compared to the reduction of those without limits. A wide range of statistical modelling was undertaken, including time-series analyses of site as well as sector data and probit and logit models of permit contents. The statistical data and analyses were complemented by more than 30 taped and typed thematic interviews that were coded and analysed. In addition some cases were chosen, for which the background documents generated by the legal processes were examined in detail (Similä, 2002) . Since all the analyses were undertaken in parallel the new questions generated by one method were then examined by the other methods, and details required in order to interpret a comment by an interviewee could often be found in the documents or the statistical database. policy instruments discussed, not necessarily in the particular case evaluated but possibly when other problems and instruments are considered.
'Use for persuasion' refers to use in order to mobilize support for positions already held as well as legitimizing use by those in charge (Weiss, 1998) . Policy makers or administrators often commission evaluations to legitimize the instrument in use, their implementation practices and their expenses. Political support is needed to maintain present environmental policy instruments in force and in order to change their implementation or introduce new instruments. In democracies there are generally conflicting views, and thus evaluations are used to support different arguments by different individuals and groups in the conflictbargaining process (Albaek, 1995; Sabatier, 1988; Weiss, 1998) .
In addition to a more diversified view of use, the understanding of what actually is used has also been broadened. While at first one may just think about the use of findings and recommendations, it is clear that there are other aspects of an evaluation that can also be used. The evaluation process itself can be used as a forum for dialogue and learning. Ideas and generalizations produced by the evaluations can be used. Sometimes even the fact that an evaluation is undertaken is used to legitimize the seriousness of the management style or the policy instrument. The focus and the measures used in the evaluation can be used to change implementation. If, for example, transparency is one focus of an evaluation, some part of the implementation process which nobody has prioritized earlier may become more open by making documents available on the Internet, or the opposite could happen. Finally the design of the evaluation can be used by other evaluators or by groups emphasizing different views. A design based on impact compared with a 'business as usual' scenario can be used to support other arguments than a design looking at impact compared with the situation before the policy instrument was in place (Weiss, 1998) .
The fact that evaluators try to advance the use of their evaluations, although necessary, is far from unproblematic (e.g. Wildavsky, 1984) . The most obvious risk is that the close link to users may affect the findings of the evaluation. Since people tend to use such findings that are in line with their basic belief systems (e.g. Sabatier, 1988) , a heavy emphasis on use could result in more evaluations that simply confirm already established views.
Another risk is linked to the interpretation of users. When some groups and individuals are allowed to participate in and even affect the scope of an evaluation, it generally means that others are not involved. Furthermore, the groups involved are not all equal. First, a utilization-centred evaluation approach often also increases the importance of the user group(s) commissioning the evaluation. Second, not all potential users have the same potential to participate, even when participation is open. Different groups have different resources, such as members, money, personnel or intellectual capabilities, which affect their potential to participate. Third, not all interests are organized at all and often it may be questionable who represents a certain interest. In the environmental context there are many groups who claim that they represent nature, or species that cannot speak for themselves. Since environmental problems often affect geographically remote regions, representation from all those affected may be difficult. Furthermore, due to the time scale of many environmental issues, future generations also have an interest although obviously no direct representation.
Erik Albaek (1996: 17) discussed three different biases in agency-sponsored evaluations: selection of evaluators; determination of scope, design and method; and modification of results to please vested interests. He gave an example in which the Danish authorities chose the focus of an evaluation in order to demonstrate success and thus legitimize their work. When the Finnish Ministry of the Environment co-financed an evaluation of the policy instruments used in the pulp and paper and chemical industries (Hildén et al., 2002) , it was partly for legitimizing purposes. The Ministry of the Environment had been criticized for its slight interest in evaluations (Harrinvirta et al., 1998) , and thus undertaking any evaluation could at least partly be used to build an image of the Ministry as serious and modern. The scope was far from random, since it was well known that water discharges from the paper and pulp industry had diminished.
Conclusions
It is often argued that whether the state of the environment has improved or not is the only aspect in which an evaluation of an environmental policy instrument should be interested. This article shows that such a limited view of the scope of environmental policy evaluations would be unwise. The claim does, however, demonstrate the need for a conceptual discussion on the evaluation of environmental policy. It also indicates the need to take into account experiences from evaluations of other policies, so that concepts discarded decades ago elsewhere, e.g. simple goal-attainment evaluation, do not have to be reinvented and then discarded again in the context of environmental policy.
The following key features of environmental problems and our knowledge of them were discussed above:
• they are complex; • they have long time frames; • they concern geographically remote regions; • they have very unequal distributions of impacts on different groups in society; • they have been formulated as problems largely by scientists; • they involve huge uncertainties; and • they involve stakeholders with conflicting objectives and different belief systems.
Their effects on different aspects of evaluations were then discussed. In summary, we have argued that these features motivate:
• side-effect evaluation;
• the use of a variety of criteria simultaneously with a special emphasis on democracy-related criteria; • intervention theories as a means of planning but also as a tool for learning different views of causal relationships; • the complementary use of multiple methods and data sources in order to tackle the impact problem; and
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• transparent and often also participatory evaluation processes promoting conceptual as well as instrumental use.
Broad multi-criteria evaluations have many advantages, but they are no panacea. In complex real-world situations no evaluation can resolve all the uncertainties and unambiguously determine to what degree the observed development is due to the evaluated policy instruments. Evaluations may nevertheless help to advance the discussion by bringing forward new aspects and explanations of observed outcomes. They can thus be useful in a learning process that can contribute to improving the choices and implementation of policy instruments.
If evaluations of environmental policy instruments are undertaken without due consideration of the specifics of environmental problems there is a significant risk that only minor impacts and low effectiveness will be found. This would be the case if we did not identify side effects; if we tried to assess the value of the Kyoto protocol by simply evaluating the content of greenhouse gases in the atmosphere today, without recognizing the time dimension; or if we were to assess the efficiency of water policy around the Baltic Sea without considering the distribution of the outcomes. Evaluations of environmental policy instruments without considering their special characteristics would not only give the wrong answers, they would be biased in a particular direction -that of low impact and effectiveness. It is, however, possible that low impact and effectiveness are found even when all the specific features of the particular environmental problem have been considered, as Knaap and Kim (1998a) put it:
. . . if environmental program evaluators fail to find evidence of environmental impacts, procedural change, or potential gains in efficiency, then something is wrong with the environmental programs, environmental program evaluations, or both. (Knaap and Kim, 1998a: 359) as an equal distribution of a simple characteristic, such as income. Some speak in favour of equal basic rights, some, in particular John Rawls (1971) , of the holdings of 'primary goods', which include resources, opportunities, the social bases of selfrespect, to mention but a few examples. Others, Amartya Sen (1995) in particular, argue for equal capabilities. This essay is not the place to go into the detail on the different definitions of equity; for the purposes of this essay it is sufficient to be aware of the complexities of the concept. More detailed discussions can be found, e.g. Sen (1995) or Banuri et al. (1996) .
